An investigation was carried out among the 169 germplasm, including indigenous and exotic collections, of chickpea to study the nature and magnitude of genetic divergence using Mahalanobis's D 2 Statistics. The experiment was carried out during rabi season of 2015 at RARS, Vijayapura. Based on D² analysis, the 169 germplasm lines were grouped into eight different clusters indicating diverse nature of material studied. Cluster I was the largest with 53 genotypes followed by cluster III (44 genotypes) and cluster II (34 genotypes), while clusters VI, VII and VIII were solitary indicating the grouping of exotic collections in definite groups. Among the seed yield components, seed yield followed by number of days to maturity and days to 50% flowering contributed maximum towards the divergence. Cluster V showed the maximum mean value for seed yield. The intra and inter cluster divergence among the genotypes was varying in magnitude. The intracluster distance was maximum in cluster IV followed by clusters III and V. The widest inter cluster distance was noted between cluster IV and V followed by V and VIII, II and IV. Cluster VI, VII and VIII were solitary giving scope for hybridization programme for improvement of chickpea genotypes. The grouping of genotypes was irrespective of desi or kabuli types used in the study.
Introduction
The genus Cicer comprises 34 wild perennial, eight annual wild and one annual cultivated species. Chickpea (Cicer arietinum) is the third most important food legumes in the world in terms of area (11.55 million hectares) and production (10.46 million tons) (FAOSTAT 2014) . India is the largest producer of chickpea in the world sharing about 70% of area and production (FAOSTAT 2014) . In India, chickpea is cultivated in an area of 9.39 million ha with the production of 9.53 million tons (Dixit 2015) with productivity of 960 kg/ha. In India, productivity is low as compared to other chickpea producing countries like Mexico (1809 kg/ha), Australia (1268 kg/ha), Ethiopia (1265 kg/ha) Hence, utilization of diverse germplasm is the key to develop high yielding varieties to bridge this yield gap.
In chickpea, there are reports available on the evaluation of genetic stock in agro-morphological traits (Singh et al. 1990 , Farshadfar and Farshadfar 2008 , Ali et al. 2010 , Wadikar et al. 2010 . These reports suggest that pod/plant, 100 seed weight (g), plant height and number of primary branches/plant are the major yield contributing traits (Singh et al. 1990) . To strengthen ongoing breeding program, study of the available natural genetic variation is of immense importance. It is imperative to collect and evaluate germplasm precisely to draw valid conclusions.
Limited or lack of genetic variability is important factor for the limited progress achieved in increasing the productivity of grain legumes including chickpea (Sachin et al., 2014) . When the parents utilized in a cross are genetically similar, it is quite likely that the different lines derived reveal low diversity. On the contrary, when diverse parents are used in obtaining a segregating population, the derived lines reveal greater diversity (Borate et al., 2010) .
In any program aimed at genetic amelioration of yield, genetic diversity is the basic requirement. Effective hybridization program between genetically diverse parents will lead to considerable amount of heterotic response in F 1 hybrids and broad spectrum of variability in segregating generations. Mahalanobis's D 2 statistics is a powerful tool in quantifying the degree of variability at the genotype level (Mahalanobis, 1936) . So, the present experiment was formulated to study the genetic divergence and clustering pattern of the chickpea genotypes for selection of suitable parents for utilizing in hybridization programme and to study the genetic parameters attributing to yield. 
Materials and methods

Results and discussion
One hundred and sixty nine genotypes of Chickpea showed significant differences among all characters under study. Seed yield(g) contributed maximum towards divergence followed by days to maturity, days to 50% flowering, the same characters are positively associated with yield and are the main yield components in chick pea.
The parameters of genetic variability revealed high PCV and GCV values for seed yield followed by number of pods per plant and 100 seed weight and days to 50% flowering, respectively, (Table 1) indicating that these traits could be used as selection indices for yield improvement. Similar findings were reported by Sachin et al., 2014 and Borate et al., 2010 . High heritability (> 60 %) was observed in all characters studied. The high heritability with high genetic advance was recorded for seed yield (100%, 126.953%) followed by days to maturity (1005, 23.600%) and (100%, 16.206%). The estimates of GA ranged from 0.2087 and 0.7911 with the highest estimate in case of seed yield (g). The highest genetic advance as per cent of mean was observed for seed yield (124.208%) followed by number of branches/plant (76.653%), 100 seed weight (62.154%), number of pods per plant (61.651%) and days to 50% flowering (42.646%). It indicates that most likely the heritability is due to additive gene effects and selection for these traits may be rewarding. Similar findings have been reported by Sachin et al., 2014 Syed et al., 2012 and Zakia et al., 2012 in chick pea.
The one hundred and sixty nine genotypes studied were grouped into ten clusters (Table 2 & Fig. 1.) by using Tocher's methods, cluster I with 53 genotypes, cluster III with 44 genotypes, cluster II with 34 genotypes, cluster IV with 22 genotypes and clusters VI, VII and VIII were solitary indicating the grouping of indigenous and exotic collections in definite groups.
The intra-cluster distance was maximum in cluster IV (1497.95) followed by clusters III (1326.77) and V (1260.51) ( Table 3 ). The widest inter cluster distance was noted between cluster IV and V (41690.04) followed by V and VIII (27674.59), II and IV (22420.28) indicating wide divergence among the clusters. This also suggests that genetic architecture of the lines in one cluster differs entirely from those included in the other cluster giving scope for hybridization programme for improvement of chickpea genotypes. The distance between clusters V and VII (2017.74) was minimal indicating close relationship between those clusters suggesting that the genotypes in this cluster may be used as parents in hybridization programme to obtain desirable recombinants. These results are in agreement with the findings by Rajkumar et al., 2015 , Sachin et al., 2014 , Syed et al., 2012 and Zakia et al., 2012 Cluster means were found highest for different characters (Table 4) viz., Cluster V showed highest mean performance for seed yield (227.38). Cluster VI showed highest mean performance for days to 50% flowering (69.00) and days to maturity (97.00). Cluster VIII showed higher mean performance for plant height (40.60), height of the pod (24.40) and number of pods per plant (57.60), number of branches per plant (3.80). Cluster I for angle of branch (78.87) and cluster VII showed highest mean performance for (29.50). Based upon D 2 values, per cent contribution of different characters towards divergence was obtained. Among the ten characters studied the most important characters contributing to the divergence were seed yield (82.01%), days to maturity (6.79%), days to 50% flowering (4.83%), number of pods per plant (2.09%) and 100 seed weight (1.91%). These results are in agreement to the earlier findings by Rajkumar et al., 2015 , Sachin et al., 2014 , Syed et al., 2012 and Zakia et al., 2012 Genotypes belonging to clusters separated by high genetic distance may be used in hybridization program to obtain a wide spectrum of variation among the segregates in the present study and similar suggestion had been made by Sachin et al., 2014 , Syed et al., 2012 and Zakia et al., 2012 . The genotypes included in the diverse clusters namely, V, VI, VII and VIII hold good promise as parents for obtaining potential hybrids and thereby creating greater variability of these characters to improve the yield. 
